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ABSTRACT

The ACCORD (Action to Control Cardiovascular Risk in Diabetes) trial was designed primarily to
examine the effects of intensive glycemic control on cardiovascular events in persons with type 2
diabetes who were, for additional reasons, at high risk for such events. The trial also examined
effects on the same endpoints of intervention on blood pressure and on serum lipids. The study
intervention on glycemic control was stopped early because of the effects of this intervention on
mortality. The trial provided important data on the effects of the various interventions on diabetic
retinopathy, confirming the importance of intensive glycemic control in diminishing the progression
of retinopathy. In addition, it provided evidence of a protective effect of fenofibrate treatment on
the same retinopathy endpoint. However, the apparent paradoxical effects of intensive glycemic
control on macrovascular and microvascular disease suggests caution in the care of persons with

type 2 diabetes who are judged to be at high risk for cardiovascular events.

We have been bombarded by reports from
the large randomized ACCORD (Action to Con-
trol Cardiovascular Risk in Diabetes) trial con-
cerning the higher mortality in those type 2 di-
abetic patients who were randomized to inten-
sive therapy for glycemia compared with those
randomized to standard therapy', and the appar-
ently inconsistent effects of intensive control on
microvascular outcomes.? The ACCORD trial en-
rolled 10,251 patients with type 2 diabetes, high
hemoglobin A, (HbA, >7.5%), and cardiovascu-
lar disease or more than 2 cardiovascular risk fac-
tors and randomly assigned these persons to in-
tensive glycemic control (HbA, <6.0%) or stan-
dard care (to achieve HbA, 7.0%-7.9%). There
was randomization within these arms to inten-
sive treatment of blood pressure and lipid treat-
ment. Microvascular endpoints were measures
of kidney function, diabetic eye complications,
and peripheral neuropathy. The primary micro-
vascular outcome based on all ACCORD partici-
pants was the development of predefined renal

failure or retinal photocoagulation or vitrectomy
for diabetic retinopathy, all assessed with stan-
dard procedures. At the time of the transition
from the glycemia trial, there was no significant
effect of intense glycemic control on the com-
bined microvascular endpoint of advanced renal
or eye complications.?

These results seem to fly in the face of the find-
ings from UKPDS (United Kingdom Prospective
Study of Diabetes),® in which there was a dem-
onstrated benefit of glycemic control on micro-
vascular complications despite a smaller reduc-
tion in HbA, . Of note is that the UKPDS treat-
ment was for 11 years. Is the conclusion to be
drawn from the ACCORD trial that intense gly-
cemic control does not benefit microvascular dis-
ease in general and retinopathy in particular? Is
the data from the full ACCORD trial adequate to
answer this question? In particular, is it possible
that the length of the ACCORD trial, either when
the transition occurred (median of 3.7 years) from
the glycemia trial or even 18 months after when
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glycemia levels between the 2 groups were very
similar, was insufficient to determine the effects
of glycemia on relatively uncommon microvas-
cular outcomes? In my view, the answer is yes.
Post-hoc power analysis for the primary compos-
ite endpoint was 66% to detect a 15% risk reduc-
tion at transition.? In fact, even though the differ-
ences were not significant, by the study end those
who had been on intensive control were slight-
ly more protected against the composite micro-
vascular endpoint than the conventionally treat-
ed subjects.? This is reminiscent of the “metabolic
memory” concept from DCCT (Diabetes Control
and Complications Trial) where there was residu-
al effect of tight glycemic control on retinopathy
that persisted after the glycemia trial was discon-
tinued.* Similar findings were reported for those
persons who had participated in UKPDS® and in
another study in Denmark.®

Another study within the ACCORD trial gives
further data to permit evaluation of these per-
plexing issues. ACCORD-Eye is a subgroup study
of the larger ACCORD trial.” A sample of 4065 of
the 10,251 participants in the ACCORD was tar-
geted for the eye study; complete data were ob-
tained for 2856 subjects. In this substudy, a more
comprehensive ophthalmic examination was per-
formed on the study subjects. This included pu-
pil dilation and fundus (retinal) photography
done according to the protocol by skilled oph-
thalmic photographers. The images were graded
by a standardized, well-accepted team who were
trained in the grading protocol, and codified qual-
ity control procedures were carried out through-
out the study. Results of gradings provided objec-
tive measures of change in the severity of retin-
opathy between the 2 study visits 4 years apart.
There was a significant difference in three-step
progression of retinopathy between those with
intense glycemic control compared with those
with standard care; adjusted odds ratio (OR) was
0.67 (95% confidence interval [CI] 0.51-0.87; P =
0.0025). Why is this finding from a subgroup so
striking while the finding from the larger study
was more equivocal? The larger trial relied on
more severe ocular outcomes, rarer events than
were used as an endpoint of the ACCORD-Eye;
thus, sample size may have played a role. Fun-
dus photography permits the detection of small-
er changes and across a range of severities. A pa-
tient with no retinopathy or mild to moderate
retinopathy at baseline can sustain progression,
even quite remarkable progression, but not cross
the threshold for needing vitrectomy or retinal
photocoagulation treatment. Progression along
a finer scale could not be detected in the larger
trial. The greater number of persons in the entire
ACCORD trial is not sufficient to overcome that
disadvantage. Severe visual impairment in one or
both eyes as an endpoint to mark increased sever-
ity of diabetic ocular disease, not unexpectedly,
was an infrequent outcome in the ACCORD trial
and did not differ between the 2 glycemia groups.
Loss of vision, especially severe loss of vision, is

fortunately an uncommon event in any of the pre-
vious studies of glycemia and retinopathy, and is
too insensitive a measure to evaluate function-
al change in vision. Even in the ACCORD-Eye,
where a more moderate change in visual acuity
was an outcome, there was no significant differ-
ence between the glycemia groups. The relative-
ly short period of time militated against finding
such functional changes between the 2 glycemia
groups. Furthermore, decreased vision common-
ly occurs due to development or progression of
cataract. While neither the parent ACCORD trial
nor ACCORD-Eye had objective measures of cat-
aract, cataract surgery was 11% less common in
those with intensive control than in those with
standard control, and this difference was signif-
icant by the end of the study.?

The ACCORD-Eye provided interesting infor-
mation on the potential protective effect of an-
other intervention, namely fenofibrate. There
were to be 5518 persons with dyslipidemia in
the larger ACCORD trial; 1593 of them were in
ACCORD-Eye. All persons in the dyslipidemia tri-
al were treated with simvastatin, but the addition
of fenofibrate was done by random assignment
to half of them.? There was a decrease in serum
triglycerides of about 20 mg/dl in the fenofibrate
group as compared with the control group over
the first year of the study (P <0.0001) that was
maintained through the end of the study. These
effects were associated with reduced odds of pro-
gression of retinopathy in the fenofibrate group
(OR =0.60, 95% CI: 0.42-0.87, P = 0.0056). Pri-
or to this, the FIELD (Fenofibrate Intervention
and Event Lowering in Diabetes) study had found
a protective effect of fenofibrate on laser treat-
ment for proliferative diabetic retinopathy al-
though there was no apparent effect of serum trig-
lyceride levels.® The reduction was mainly caused
by a reduction in macular edema,'® a common
cause of loss of vision in those with long-term
diabetes. In support of the fenofibrate finding is
that clofibrate, another fibrate, was shown to be
associated with improvement in retinal hard ex-
udates in the 1960s."!

ACCORD-Eye offered little guidance concern-
ing the relationship of treatment of hyperten-
sion to the progression of diabetic retinopathy.
This is not surprising in view of the delayed effect
that blood pressure control has had in other tri-
als such as UKPDS.'2 Also, ADVANCE (Action in
Diabetes and Vascular Disease: Preterax and Dia-
micron Modified Release Controlled Evaluation)
did not show a beneficial effect of blood pressure
control on progression of retinopathy'? with odds
of progression in the intensive arm being 1.23
times (95% CI 0.84-1.79) that of the standard
care group. Further longitudinal follow-up will
be important in trying to understand the cur-
rent finding. We must remember that the current
ACCORD trial reports are based on a truncated
time frame. In any case, despite the finding of no
effect on retinopathy, the benefits of blood pres-
sure control on the vascular system in general has
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been shown time and time again to be important 10 Keech AC, Mitchell P, Summanen PA, et al. Effect of fenofibrate on
g p
in those with and without diabetes the need for laser treatment for diabetic retinopathy (FIELD study): a ran-

h lusi d domised controlled trial. Lancet. 2007; 370: 1687-1697.
In summary, w at conclusions can we draw 11 Ansquer JC, Foucher C, Aubonnet P, et al. Fibrates and microvascu-

from the ACCORD trials? It seems that fenofi- lar complications in diabetes — insight from the FIELD study. Curr Pharm

brate on a background of simvastatin may play ~ Des- 2009 15: 537-552.
12 United Kingdom Prospective Diabetes Study Group. Tight blood pres-

an important role in decreaSing the progression of sure control and risk of macrovascular and microvascular complications in
diabetic retinopathy, and the FIELD study seems type 2 diabetes: UKPDS 38. BMJ. 1998; 317: 703-713.

to corroborate this beneficial effect on retinop- 13 Beulens JW, Patel A, Vingerling JR, et al. Effects of blood pressure
athy. However, further clinical trial evidence il 2L EIoer 8 L somed o
confirming this regimen would, in my view, be  trolled trial. Diabetologia. 2009; 52: 2027-2036.

needed before recommending this for reducing

the risk of progression of retinopathy in all per-

sons with type 2 diabetes because the participants

in the ACCORD trial were a selected group of pa-

tients with long-term type 2 diabetes who were

specifically recruited for their high risk of subse-

quent cardiovascular disease; thus, they may not

represent the current impending wave of new pa-

tients with type 2 diabetes. Concerning the role

of glycemia in microvascular disease as manifest

in the eye, the ACCORD-Eye trial data strong-

ly support the role of hyperglycemia in the pro-

gression of diabetic retinopathy and suggest that

the more normal the level of glycemia, the low-

er the risk to the microvasculature. The advice of

the study authors to exercise caution in the pur-

suit of glycemic control in persons with relative-

ly long duration of type 2 diabetes who have car-

diovascular risk factors other than diabetes is im-

perative. One cannot, however, treat solely with

an eye to the eye.
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STRESZCZENIE

Badanie ACCORD (Action to Control Cardiovascular Risk in Diabetes) zaprojektowano przede wszystkim
w celu oceny wptywu intensywnej kontroli glikemii na wystepowanie zdarzen sercowo-naczyniowych
u chorych na cukrzyce typu 2, u ktérych z powodu wystepowania dodatkowych czynnikéw to ryzyko
byto zwigkszone. W badaniu oceniono réwniez wptyw interwencji dotyczacych kontroli ci$nienia
tetniczego oraz stezen lipidéw surowicy na te same punkty koficowe. Badanie interwencji w zakresie
kontroli glikemii zakoficzono przed zaplanowanym terminem z powodu stwierdzenia znamiennego
wplywu tej interwencji na $miertelno$¢. Badanie dostarczyto waznych danych dotyczacych znaczenia
réznych interwencji dla rozwoju retinopatii cukrzycowej, potwierdzajac znaczenie intensywnej kon-
troli glikemii w hamowaniu postepu retinopatii. Ponadto pozwolito udokumentowaé ochronny efekt
leczenia fenofibratem w odniesieniu do retinopatii. Jednakze widoczny, paradoksalnie inny wptyw
intensywnej kontroli glikemii na powikfania makro- i mikronaczyniowe, wskazuje na potrzebe zacho-
wania ostroznos$ci u chorych na cukrzyce typu 2, u ktérych ryzyko zdarzen sercowo-naczyniowych
ocenia sig jako duze.
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